Solid-state esterification of codeine phosphate by the acid constituent of effervescent tablets.
Codeine phosphate in a paracetamol:codeine effervescent tablet was found to react at room temperature and 37 degrees C with the citric acid constituent to form citrate esters of codeine. The esterification was confirmed in a solid-state reaction at elevated temperature. The structures of the three possible monosubstituted esters (1-3) were elucidated from spectroscopic data (nuclear magnetic resonance and mass spectrometry) and by selective hydrolysis of the dimethyl esters to give symmetrical and asymmetrical dimethyl citrates. In the degradation reaction, formation of the symmetrically substituted citrate ester of codeine, 1, was found to predominate. Tartaric acid, which can be used in effervescent tablet formulations, was also found to give an ester with codeine phosphate in a similar nonsolvolytic reaction. A liquid chromatographic method was developed for the separation of the citrate esters of codeine.